Introduction
Scrotal swelling in newborn may result from different causes including hydrocele, testicular trauma with testicular edema, inguinal hernia, congenital tumors and meconium peritonitis. Acute and subacute torsion of the spermatic cord should also be considered. Although rare, neonatal adrenal hemorrhage (NAH) presenting as scrotal swelling can mimick the condition of acute scrotum and result in surgical exploration. Differential diagnosis between NAH and other causes of scrotal swelling in newborn is mandatory to avoid unnecessary surgery.
Case report A 3700 g male was born after 40 weeks' gestation to a 32-year-old woman after an uneventful pregnancy. A difficult vaginal delivery, carried out without instrumental assistance, led to a fracture of the infant's right clavicle. Apgar score was 9 and 10, respectively, at 1 and 5 min. Scrotal swelling and discoloration of groin were noted 48 h after birth and the infant was transferred to our hospital.
Physical examination showed an enlarged and discolored right hemiscrotum. No abdominal mass was detected by physical examination. Ultrasonography revealed an edematous scrotum with marked thickening of subcutaneous tissue. The testes were normal, including Doppler examination. Fluid collection in the right hemiscrotum was seen (Figure 1 ). Ultrasound study of the abdomen revealed a complex mass (3.6 Â 3.1 Â 2.6 cm) on the upper pole of the right kidney with anechoic zones in its contest. No peritoneal or retroperitoneal fluid collection was identifiable. Magnetic resonance imaging (MRI) of the abdomen was performed showing a suprarenal right mass, without enhancement and/or calcifications ( Figure 2 ). All laboratory tests, including 24-h urinary catecholamine were normal. Diagnosis of scrotal hematoma caused by adrenal hemorrhage was made and conservative management was the treatment chosen. Serial ultrasound examinations showed significant reduction of the fluid collection of both scrotum and adrenal gland with complete recovery after 1 month. At present, the patient is 6 months old with normal testes and adrenal glands.
Discussion
Scrotal swelling in newborns is unusual and may result from different causes including hydrocele, testicular trauma with testicular edema, inguinal hernia, congenital tumors and meconium peritonitis. Acute and subacute torsion of the spermatic cord should also be considered. Although rarely NAH presents as scrotal swelling, mimicking a condition of acute scrotum and resulting in misdiagnosis, [1] [2] [3] [4] the differential diagnosis between this condition and other causes of scrotal swelling in newborn is needed to avoid unnecessary surgical exploration. 5, 6 NAH is uncommon with a reported incidence of 0.005 to 0.14% on autopsy series. Ten percent of the cases occur bilaterally. 1 In the newborn, the adrenal gland is very large and vulnerable to vascular damage.
2 NAH may be spontaneous or associated with perinatal hypoxia or difficult or traumatic delivery. 1, 7 NAH usually occurs at birth or during the immediate postnatal period. As such, the finding of an adrenal mass may lead to serious problems of differential diagnosis as other serious pathological entities such as cystic neuroblastoma (CNB) must be considered.
Ultrasound rarely distinguishes between NAH and other causes of suprarenal mass and may suggest diagnosis of either NAH or CNB. Postnatal diagnosis of CNB may be obtained by indirect signs such as collection of 24-h urine specimen to measure vanillymandelic and omovanillyc acid, and by radiological examinations such as TC or MRI. 1 Clinical manifestations of NAH are anemia, abdominal mass, jaundice and rarely scrotal swelling with skin discoloration. [8] [9] [10] [11] Usually, if bleeding is moderate, blood remains in the adrenal capsule. A large amount of blood can cause the rupture into the peritoneal cavity or retroperitoneal space. Blood reaches the scrotum through a patent processus vaginalis or by dissection of the tissue of the retroperitoneum. 2, 8, 12 Several authors recommend considering an acute scrotal incident as a possible torsion of the testes and to provide promptly a surgical exploration to improve testicular salvage rates in newborn. 13, 14 Testicular torsion in the neonatal period may be either antenatal or perinatal. The exact etiology of intrauterine torsion is unknown. Depending on when in pregnancy the torsion occurs, the presentation can range from edematous and fixed scrotal skin with an indurated scrotal mass, to a marble-like testis without any associated scrotal skin changes, to a vanished testes. 14 Testicular torsion in the perinatal period is unusual. Possible causes include abnormal development of the gubernaculum, violent contraction of the cremaster, non-attachment of the tunica testis and high birth weight. 15 Physical examination reveals firm, erythematous swollen testicles that do not transmit light. Ultrasound study can assist in the diagnosis of testicular torsion. Antenatal and postnatal sonographic finding include an enlarged testis and epididymis surrounded by hemorrhagic fluid organized in two concentric compartments (double ring hemorrhage image). 16 In the diagnosis of testicular torsion, ultrasound has been reported to have a specificity of 100%, a sensitivity of 69.2%, a positive predictive value of 100% and a negative predictive value of 97.5%. Lam et al. 17 reported an incidence of 1.2% false-negative Doppler flow studies in patients presenting with clinical signs of torsion.
Extra caution must be exercised in interpreting blood flow findings in neonatal and infantile testes because of their naturally low-flow state. An extratesticular signal in these cases may appear intratesicular. 17 The technical key is to optimize color Doppler settings to detect low flow and to be certain that intratesticular flow is detected and not the flow within extracapsular vessels, epididymis or surrounding structures. 18 In our case, sonographic evaluation of the scrotum revealed an edematous scrotum with marked thickening of the subcutaneous tissue and a fluid collection inside without double ring hemorrhage image. The testes were normal, including Doppler examination. Abdomen ultrasound evaluation showed the presence of a suprarenal mass that MRI of the abdomen confirmed to be an adrenal hemorrhage. Ultrasound evaluation of both testes and abdomen is necessary for differential diagnosis. 10, 11, 19, 20 Twenty-two cases of scrotal hematoma owing to NAH are reported in the literature and unnecessary surgical exploration was performed in nine cases (41%) ( Table 1) . In all the cases managed surgically, the decision to perform a surgical intervention was based only on the physical examination leading to the suspect of testicular torsion. 8 Surgical intervention showed a normal testis in all cases. Postoperative abdominal ultrasound revealed ipsilateral adrenal hemorrhage in all these babies. In the cases managed conservatively, physician's previous experiences suspecting NAH as a cause of scrotal swelling avoided unnecessary surgical exploration. 8, 11, 21 In other cases, ultrasound study of both the scrotum and abdomen performed before the surgery revealed a fluid collection in the scrotum in association with an ipsilateral Neonatal adrenal hemorrhage O Adorisio et al adrenal hemorrhage avoiding unnecessary surgical exploration. 10, 11 In conclusion, adrenal hemorrhage may present as scrotal swelling mimicking an acute scrotum. The differential diagnosis between this condition and other causes of scrotal swelling is based on physical examination, clinical history and ultrasound examination of both testes and abdomen. This association allows conservative treatment avoiding unnecessary surgical exploration of the scrotum.
